(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 1 158 781 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 


(51) intci.7: H04N 3/16, H04N 5/63 


28.1 1 .2001 Builetin 2001/48 


(21) Application number 01304488.8 




(22) Date of fiiing: 22.05.2001 






wwaiijciuaj • 1 1 w y \j 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Takatsukl-shI, Osaka 569-1121 (JP) 


MC NLPTSETR 


• Nishlkawa, Yutaka 


Designated Extension States: 


Kobe-shI, Hyogo 651-1513 (JP) 


AL LT LV MK RO SI 


• Gotanda, Chlkara 




Takatsukl-shI, Osaka 569-0822 (JP) 


(30) Priority: 23.05.2000 JP 2000151020 






(74) Representative: Calderbank, Thomas Roger et al 


(71) Applicant: iVIATSUSHITA ELECTRIC iNDUSTRiAL 


IVIEWBURN ELLIS 


CO., LTD. 


York House 


Kadoma-shi, Osaka 571-8501 (JP) 


23 KIngsway 




London WC2B 6HP (GB) 


(72) Inventors: 




• Kitahara, Toshiaki 




Ibaraki-shi, Osaka 567-0882 (JP) 





(54) Horizontal deflection circuit and television receiver 



(57) A video signal conversion part of a horizontal 
deflection circuit deletes a prescribed number of liori- 
zontal scanning lines from a vertical blanking interval of 
an Input video signal and assigns a time corresponding 
to the deleted horizontal scanning lines to horizontal 
blanking intervals of the remaining horizontal scanning 
lines thereby extending the horizontal blanking interval 
of each horizontal scanning line and outputting a video 



signal. A synchronizing signal separation circuit extracts 
a horizontal synchronizing signal and a vertical synchro- 
nizing signal from the video signal output from the video 
signal conversion part. An output part of the horizontal 
deflection circuit supplies a sawtooth horizontal deflec- 
tion current to a horizontal deflection yoke in synchroni- 
zation with the horizontal synchronizing signal output 
from the synchronizing signal separation circuit. 
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Description 

[0001] The present invention relates to a horizontal 
deflection circuit and a television receiver connprising 
the same. s 
[0002] Recently, a television receiver tends to have a 
large screen. Further, the number of horizontal scanning 
lines forming a single screen tends to increase in order 
to improve picture quality. In addition, the television re- 
ceiver is required to be capable of displaying a video 
signal such as a high-definition signal having a high hor- 
izontal scanning frequency. 

[0003] The CRT (cathode ray tube) of the television 
receiver is provided with a horizontal deflection yoke 
and a vertical deflection yoke in order to deflect an elec- 
tron beam, while a horizontal deflection circuit supplies 
a horizontal deflection current to the horizontal deflec- 
tion yoke for horizontally scanning the electron beam 
and a vertical deflection circuit supplies a vertical de- 
flection current to the vertical deflection coil for vertically 
scanning the electron beam. 

[0004] Power consumption of the television receiver 
Is increased following the aforementioned increase of 
the screen size and the number of the horizontal scan- 
ning lines, and hence reduction of power consumption 
Is necessary. Particularly the horizontal deflection circuit 
consumes high power, and hence power consumption 
of the horizontal deflection circuit must be reduced. 
[0005] In the horizontal deflection circuit, switching 
loss of the horizontal deflection current occupies most 
part of power consumption. In order to reduce power 
consumption of the horizontal deflection circuit, there- 
fore, a power supply voltage for the horizontal deflection 
circuit may be increased for reducing the horizontal de- 
flection current. 

[0006] The horizontal deflection circuit has a transis- 
tor (hereinafter referred to as a horizontal output tran- 
sistor) for supplying the horizontal deflection cun^ent to 
the horizontal deflection yoke. When the horizontal out- 
put transistor is switched, a large pulse voltage is gen- 
erated on the collector In a horizontal blanking interval. 
This pulse voltage is applied across the collector and 
the emitter of the horizontal output transistor, and hence 
the withstand voltage across the collector and the emit- 
ter of the horizontal output transistor must be increased 
beyond the peak of the pulse voltage. 
[0007] When the power supply voltage for the hori- 
zontal deflection circuit Is increased for reducingthe hor- 
izontal deflection current, therefore, the pulse voltage 
generated on the collector of the horizontal output tran- 
sistor is increased. Therefore, the withstand voltage of 
the horizontal output transistor must be increased, to re- 
sult in a high cost. 

[0008] Accordingly, awaited is a technique of reducing 
the power consumption of the horizontal deflection cir- 
cuit without increasing the withstand voltage of the hor- 
izontal output transistor. 

[0009] An object of the present invention is to provide 



a horizontal deflection circuit reduced in power con- 
sumption without increasing the withstand voltage of 
horizontal deflection current supply means supplying a 
horizontal deflection current to a horizontal deflection 
coil and a television receiver comprising the same. 
[0010] A horizontal deflection circuit according to an 
aspect of the present invention comprises input means 
for inputting a video signal, video signal conversion 
means for deleting a prescribed number of horizontal 
scanning lines from a vertical blanking interval in the vid- 
eo signal input by the input means and assigning a time 
corresponding to the deleted horizontal scanning lines 
to horizontal blanking intervals of the remaining horizon- 
tal scanning lines thereby extending the horizontal 
blanking interval of each horizontal scanning line and 
horizontal deflection current supply means for supplying 
a horizontal deflection current to a horizontal deflection 
coil for retracing an electron beam in each horizontal 
blanking interval extended by the video signal conver- 
sion means. 

[0011] In the horizontal deflection circuit according to 
this aspect, the video signal conversion means deletes 
the prescribed number of horizontal scanning lines from 
the vertical blanking interval and assigns the time cor- 
responding to the deleted horizontal scanning lines to 
the horizontal blanking intervals of the remaining hori- 
zontal scanning lines thereby extending the horizontal 
blanking interval of each horizontal scanning line, 
whereby the pulse width of a pulse voltage generated 
on the horizontal deflection coil Is expanded in the hor- 
izontal blanking interval. Thus, a power supply voltage 
can be increased without increasing the level of the 
pulse voltage generated on the horizontal deflection 
coll. In other words, a higher power supply voltage can 
be employed when the withstand voltage of the horizon- 
tal deflection current supply means supplying the hori- 
zontal deflection current to the horizontal deflection coil 
is left intact. Therefore, the power supply voltage can be 
increased for reducing the horizontal deflection current 
without increasing the withstand voltage of the horizon- 
tal deflection current supply means, thereby reducing 
power consumption of the horizontal deflection circuit. 
[0012] The input means may include analog-to-digital 
conversion means for perfomaing analog-to-digital con- 
version on the video signal and outputting a digital sig- 
nal, and the video signal conversion means may include 
storage means for storing the digital signal output from 
the analog-to-digital conversion means, control means 
for controlling writing and reading of the digital signal in 
and from the storage means thereby deleting the pre- 
scribed number of horizontal scanning lines from the 
vertical blanking interval and extending the horizontal 
blanking interval of each horizontal scanning line and 
digital-to-analog conversion means for performing dig- 
ital-to-analog conversion on the digital signal read from 
the storage means and outputting an analog signal. 
[0013] In this case, the prescribed number of horizon- 
tal scanning lines can be deleted from the vertical blank- 
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ing interval and the horizontal blanking interval of each 
horizontal scanning line can be extended by the simple 
function of controlling writing and reading of the digital 
signal in and from the storage means, whereby the hor- 
izontal deflection circuit is not complicated in structure. 
[0014] The control means may include first synchro- 
nizing signal generation means for generating a vertical 
synchronizing signal and a first horizontal synchronizing 
signal, second synchronizing signal generation means 
for generating a second horizontal synchronizing signal 
having a lower frequency than the first horizontal syn- 
chronizing signal In response to the first horizontal syn- 
chronizing signal generated by the first synchronizing 
signal generation means, write control means for writing 
the digital signal output from the analog-to-digital con- 
version means in the storage means In response to the 
first horizontal synchronizing signal and the vertical syn- 
chronizing signal and read control means for reading the 
digital signal from the storage means while skipping dig- 
ital signal components of the prescribed number of hor- 
izontal scanning lines in the vertical blanking interval in 
response to the second horizontal synchronizing signal 
and the vertical synchronizing signal. 
[0015] A horizontal deflection circuit according to an- 
other aspect of the present invention comprises input 
means for inputting a video signal, video signal conver- 
sion means for reducing the number of horizontal scan- 
ning lines In an effective picture area of a vertical scan- 
ning interval by vertical Interpolation in the video signal 
input by the Input means and assigning a time corre- 
sponding to the reduced number of horizontal scanning 
lines to horizontal blanking intervals of the remaining 
horizontal scanning lines thereby extending the horizon- 
tal blanking interval of each horizontal scanning line and 
horizontal deflection current supply means for supplying 
a horizontal deflection current to a horizontal deflection 
coil for retracing an electron beam in each horizontal 
blanking interval extended by the video signal conver- 
sion means. 

[001 6] In the horizontal deflection circuit according to 
this aspect, the video signal conversion means reduces 
the number of horizontal scanning lines in the effective 
picture area by vertical interpolation and assigns the 
time corresponding to the reduced number of horizontal 
scanning lines to the horizontal blanking intervals of the 
remaining horizontal scanning lines thereby extending 
the horizontal blanking interval of each horizontal scan- 
ning line, whereby the pulse width of a pulse voltage 
generated on a horizontal deflection coil is expanded in 
the horizontal blanking interval. Thus, a power supply 
voltage can be increased without Increasing the level of 
the pulse voltage generated on the horizontal deflection 
coll. In other words, a higher power supply voltage can 
be employed when the withstand voltage of the horizon- 
tal deflection current supply means supplying the hori- 
zontal deflection current to the horizontal deflection coil 
is left intact. Therefore, the power supply voltage can be 
increased for reducing the horizontal deflection current 



without Increasing the withstand voltage of the horizon- 
tal deflection current supply means, thereby reducing 
power consumption of the horizontal deflection circuit. 
[001 7] The input means may include analog-to-digltal 

5 conversion means for perfonning analog-to-dlgital con- 
version on the video signal and outputting a digital sig- 
nal, and the video signal conversion means may include 
vertical interpolation means for perfonming vertical inter- 
polation on the digital signal output from the analog-to- 

10 digital conversion means thereby reducing the number 
of the horizontal scanning lines in the effective picture 
area of the vertical scanning interval, storage means for 
storing the digital signal output from the vertical interpo- 
lation means, control means for controlling writing and 

15 reading of the digital signal in and from the storage 
means thereby extending the horizontal blanking inter- 
val of each horizontal scanning line and digital-to-analog 
conversion means for performing digital-to-analog con- 
version on the digital signal read from the storage 

20 means and outputting an analog signal. 

[0018] In this case, the number of horizontal scanning 
lines displayed on a screen can be reduced and the hor- 
izontal blanking interval of each horizontal scanning line 
can be extended by the simple function of the control 

25 means controlling writing and reading of the digital sig- 
nal In and from the storage means, whereby the hori- 
zontal deflection circuit is not complicated in structure. 
[0019} The control means may include first synchro- 
nizing signal generation means for generating a vertical 

30 synchronizing signal and a first horizontal synchronizing 
signal, second synchronizing signal generation means 
for generating a second horizontal synchronizing signal 
having a lower frequency than the first horizontal syn- 
chronizing signal in response to the first horizontal syn- 

35 chronizing signal generated by the first synchronizing 
signal generation means, write control means for writing 
the digital signal output from the analog-to-digttal con- 
version means in the storage means In response to the 
first horizontal synchronizing signal and the vertical syn- 

40 chronizing signal and read control means for readlngthe 
digital signal from the storage means in response to the 
second horizontal synchronizing signal and the vertical 
synchronizing signal. 

[0020] A horizontal deflection circuit according to still 
45 another aspect of the present invention comprises an 
input circuit inputting a video signal, a video signal con- 
version circuit deleting a prescribed number of horizon- 
tal scanning lines from a vertical blanking interval in the 
video signal input by the input circuit and assigning a 
50 time corresponding to the deleted horizontal scanning 
lines to horizontal blanking intervals of the remaining 
horizontal scanning lines thereby extending the horizon- 
tal blanking interval of each horizontal scanning line and 
a horizontal deflection current supply circuit supplying a 
55 horizontal deflection current to a horizontal deflection 
coil for retracing an electron beam In each horizontal 
blanking Interval extended by the video signal conver- 
sion circuit. 
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[0021] In the horizontal deflection circuit according to 
this aspect, the video signal conversion circuit deletes 
the prescribed number of horizontal scanning lines from 
the vertical blanking interval and assigns the time cor- 
responding to the deleted horizontal scanning lines to 
the horizontal blanking intervals of the remaining hori- 
zontal scanning lines thereby extending the horizontal 
blanking interval of each horizontal scanning line, 
whereby the pulse width of a pulse voltage generated 
on the horizontal deflection colt is expanded in the hor- 
izontal blanking interval. Thus, a power supply voltage 
can be increased without increasing the level of the 
pulse voltage generated on the horizontal deflection 
coil. In other words, a higher power supply voltage can 
be employed when the withstand voltage of the horizon- 
tal deflection current supply circuit supplying the hori- 
zontal deflection current to the horizontal deflection coil 
is left intact. Therefore, the power supply voltage can be 
increased for reducing the horizontal deflection cun^ent 
without increasing the withstand voltage of the horizon- 
tal deflection current supply circuit, thereby reducing 
power consumption of the horizontal deflection circuit. 
[0022] The input circuit may include an analog-to-dig- 
ital converter performing analog-to-digital conversion on 
the video signal and outputting a digital signal, and the 
video signal conversion circuit may include a memory 
storing the digital signal output from the analog-to-digital 
converter, a control circuit controlling writing and read- 
ing of the digital signal in and from the memory thereby 
deleting the prescribed number of horizontal scanning 
lines from the vertical blanking interval and extending 
the horizontal blanking interval of each horizontal scan- 
ning line and a digital-to-analog converter performing 
digital-to-analog conversion on the digital signal read 
from the memory and outputting an analog signal. 
[0023] The control circuit may Include a first synchro- 
nizing signal generation circuit generating a vertical syn- 
chronizing signal and a first horizontal synchronizing 
signal, a second synchronizing signal generation circuit 
generating a second horizontal synchronizing signal 
having a lower frequency than the first horizontal syn- 
chronizing signal in response to the first horizontal syn- 
chronizing signal generated by the first synchronizing 
signal generation circuit, a write control circuit writing 
the digital signal output from the analog-to-digltal con- 
verter in the memory in response to the first horizontal 
synchronizing signal and the vertical synchronizing sig- 
nal and a read control circuit reading the digital signal 
from the memory while skipping digital signal compo- 
nents of the prescribed number of horizontal scanning 
lines In the vertical blanking interval in response to the 
second horizontal synchronizing signal and the verttoal 
synchronizing signal. 

[0024] A horizontal deflection circuit according to a 
further aspect of the present invention comprises an in- 
put circuit inputting a video signal, a video signal con- 
version circuit reducing the number of horizontal scan- 
ning lines in an effective picture area of a vertical scan- 



ning interval by vertical interpolation in the video signal 
input by the input circuit and assigning a time corre- 
sponding to the reduced number of horizontal scanning 
lines to horizontal blanking intervals of the remaining 

5 horizontal scanning lines thereby extending the horizon- 
tal blanking interval of each horizontal scanning line and 
a horizontal deflection current supply circuit supplying a 
horizontal deflection current to a horizontal deflection 
coil for retracing an electron beam in each horizontal 

10 blanking interval extended by the video signal conver- 
sion circuit. 

[0025] In the horizontal deflection circuit according to 
this aspect, the video signal conversion circuit reduces 
the number of horizontal scanning tines in the effective 

15 picture area by vertical interpolation and assigns the 
time corresponding to the reduced number of horizontal 
scanning lines to the horizontal blanking intervals of the 
remaining horizontal scanning lines thereby extending 
the horizontal blanking interval of each horizontal scan- 

20 ning line, whereby the pulse width of a pulse voltage 
generated on the horizontal deflection coil is expanded 
in the horizontal blanking interval. Thus, a power supply 
voltage can be increased without increasing the level of 
the pulse voltage generated on the horizontal deflection 

25 coil. In other words, a higher power supply voltage can 
be employed when the withstand voltage of the horizon- 
tal deflection current supply circuit supplying the hori- 
zontal deflection current to the horizontal deflection coil 
is left intact. Therefore, the power supply voltage can be 

30 increased for reducing the horizontal deflection current 
without increasing the withstand voltage of the horizon- 
tal deflection current supply circuit, thereby reducing 
power consumption of the horizontal deflection circuit. 
[0026] The input circuit may include an analog-to-dig- 

35 ital converter performing analog-to-digital conversion on 
the video signal and outputting a digital signal, and the 
video signal conversion circuit may include a vertical in- 
terpolation circuit performing vertical interpolation on 
the digital signal output from the analog-to-digital con- 

40 verter thereby reducing the number of horizontal scan- 
ning lines in the effective picture area of the vertical 
scanning interval, a memory storing the digital signal 
output from the vertical interpolation circuit, a control cir- 
cuit controlling writing and reading of the digital signal 

45 in and from the memory thereby extending the horizon- 
tal blanking period of each horizontal scanning line and 
a digital-to-analog converter performing digital-to-ana- 
log conversion on the digital signal read from the mem- 
ory and outputting an analog signal. 

50 [0027] The control circuit may include a first synchro- 
nizing signal generation circuit generating a vertical syn- 
chronizing signal and a first horizontal synchronizing 
signal, a second synchronizing signal generation circuit 
generating a second horizontal synchronizing signal 

55 having a lower frequency than the first horizontal syn- 
chronizing signal In response to the first horizontal syn- 
chronizing signal generated by the first synchronizing 
signal generation circuit, a write control circuit writing 
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the digital signal output from the analog-to-digital con- 
verter In the memory in response to the first horizontal 
synchronizing signal and the vertical synchronizing sig- 
nal and a read control circuit reading the digital signal 
from the memory in response to the second horizontal 
synchronizing signal and the vertical synchronizing sig- 
nal. 

[0028] A television receiver according to a further as- 
pect of the present invention comprises input means for 
Inputting a video signal, video signal conversion means 
for deleting a prescribed number of horizontal scanning 
lines from a vertical blanking Interval in the video signal 
input by the input means and assigning a time corre- 
sponding to the deleted horizontal scanning lines to hor- 
izontal blanking intervals of the remaining horizontal 
scanning lines thereby extending the horizontal blank- 
ing interval of each horizontal scanning line, video signal 
processing means for extracting video infomnation, a 
horizontal synchronizing signal and a vertical synchro- 
nizing signal from the video signal output by the video 
signal conversion means, a cathode ray tube having a 
horizontal deflection coil and a vertical deflection coil for 
scanning an electron beam with the horizontal deflection 
coil and the vertrcal deflection coil and displaying an im- 
age in response to the video Information output from the 
video signal processing means, horizontal deflection 
current supply means for supplying a horizontal deflec- 
tion current to the horizontal deflection coil of the cath- 
ode ray tube in synchronization with the horizontal syn- 
chronizing signal output from the video signal process- 
ing means and vertical deflection current supply means 
for supplying a vertical deflection current to the vertical 
deflection coil of the cathode ray tube in synchronization 
with the horizontal synchronizing signal and the vertical 
synchronizing signal output from the video signal 
processing means. 

[0029] In the television according to this aspect, the 
video signal conversion means deletes the prescribed 
number of horizontal scanning lines from the vertical 
blanking Interval and assigns the time corresponding to 
the deleted horizontal scanning lines to the horizontal 
blanking Intervals of the remaining horizontal scanning 
lines thereby extending the horizontal blanking interval 
of each horizontal scanning line, whereby the pulse 
width of a pulse voltage generated on the horizontal de- 
flection coil is expanded in the horizontal blanking inter- 
val. Thus, a power supply voltage can be Increased with- 
out increasing the level of the pulse voltage generated 
on the horizontal deflection coil. In other words, a higher 
power supply voltage can be employed when the with- 
stand voltage of the horizontal deflection current supply 
means supplying the horizontal deflection current to the 
horizontal deflection coil is left Intact. Therefore, the 
power supply voltage can be increased for reducing 
power consumption of the horizontal deflection current 
supply means without increasing the withstand voltage 
of the horizontal deflection current supply means. 
[0030] The input means may include analog-to-digltal 



8 

conversion means for performing analog-to-digitat con- 
version on the video signal and outputting a digital sig- 
nal, and the video signal conversion means may Include 
storage means for storing the digital signal output from 

5 the analog-to-digltal conversion means, control means 
for controlling writing and reading of the digital signal in 
and from the storage means thereby deleting the pre- 
scribed number of horizontal scanning lines from the 
vertical blanking interval and extending the horizontal 

10 blanking interval of each horizontal scanning line and 
digital-to-analog conversion means for perfonning dig- 
ital-to-analog conversion on the digital signal read from 
the storage means and outputting an analog signal. 
[0031 1 A television receiver according to a further as- 

15 pect of the present invention comprises Input means for 
inputting a video signal, video signal conversion means 
for reducing the number of horizontal scanning lines in 
an effective picture area of a vertical scanning interval 
by vertical Interpolation in the video signal input by the 

20 input means and assigning a time corresponding to the 
reduced number of horizontal scanning lines to horizon- 
tal blanking intervals of the remaining horizontal scan- 
ning lines thereby extending the horizontal blanking in- 
terval of each horizontal scanning line, video signal 

25 processing means for extracting video information, a 
horizontal synchronizing signal and a vertical synchro- 
nizing signal from the video signal output by the video 
signal conversion means, a cathode ray tube having a 
horizontal deflection coil and a vertical deflection coll for 

30 scanning an electron beam with the horizontal deflection 
coil and the vertical deflection coll and displaying an Im- 
age in response to the video information output from the 
video signal processing means, horizontal deflection 
current supply means for supplying a horizontal def lec- 

35 tion current to the horizontal deflection coll of the cath- 
ode ray tube in synchronization with the horizontal syn- 
chronizing signal output from the video signal process- 
ing means and vertical deflection current supply means 
for supplying a vertical deflection current to the vertical 

-^o deflection coil of the cathode ray tube i n synchronization 
with the horizontal synchronizing signal and the vertical 
synchronizing signal output from the video signal 
processing means. 

[0032] In the television receiver according to this as- 
45 pect, the video signal conversion means reduces the 
number of horizontal scanning lines in the effective pic- 
ture area by vertical interpolation and assigns the time 
corresponding to the reduced number of horizontal 
scanning lines to the horizontal blanking Intervals of the 
50 remaining horizontal scanning lines thereby extending 
the horizontal blanking Interval of each horizontal scan- 
ning line, whereby the pulse width of a pulse voltage 
generated on the horizontal deflection coll is expanded 
in the horizontal blanking interval. Thus, a power supply 
55 voltage can be increased without increasing the level of 
the pulse voltage generated on the horizontal deflection 
coil. In other words, a higher power supply voltage can 
be employed when the withstand voltage of the horlzon- 
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tat deflection current supply means supplying the hori- 
zontal deflection current to the horizontal deflection coil 
is left intact. Therefore, the power supply voltage can be 
increased for reducing the horizontal deflection current 
without increasing the withstand voltage of the horizon- 
tal deflection current supply means, thereby reducing 
power consumption of the horizontal deflection current 
supply means. 

[0033] The input means may include analog-to-digital 
conversion means for performing analog-to-digital con- 
version on the video signal and outputting a digital sig- 
nal, and the video signal conversion means may include 
vertical interpolation means for performing vertical inter- 
polation on the digital signal output from the analog-to- 
digltal conversion means thereby reducing the number 
of horizontal scanning lines in the effective picture area 
of the vertical scanning interval , storage means for stor- 
ing the digital signal output from the vertical interpolation 
means, control means for controlling writing and reading 
ofthe digital signal in and from the storage means there- 
by extending the horizontal blanking interval of each 
horizontal scanning line and digital-to-analog conver- 
sion means for performing digital-to-analog conversion 
on the digital signal read from the storage means and 
outputting an analog signal. 

[0034] A television receiver according to a further as- 
pect ofthe present Invention comprises an input circuit 
inputting a video signal, a video signal conversion circuit 
deleting a prescribed number of horizontal scanning 
lines from a vertical blanking interval in the video signal 
input by the input circuit and assigning a time corre- 
sponding to the deleted horizontal scanning lines to hor- 
izontal blanking intervals of the remaining horizontal 
scanning lines thereby extending the horizontal blank- 
ing interval of each horizontal scanning line, a video sig- 
nal processing circuit extracting video infomnation, a 
horizontal synchronizing signal and a vertical synchro- 
nizing signal from the video signal output by the video 
signal conversion circuit, a cathode ray tube having a 
horizontal deflection coil and a vertical deflection coil for 
scanning an electron beam with the horizontal deflection 
coil and the vertical deflection coil and displaying an im- 
age in response to the video information output from the 
video signal processing circuit, a horizontal deflection 
current supply circuit supplying a horizontal deflection 
current to the horizontal deflection coll of the cathode 
ray tube in synchronization with the horizontal synchro- 
nizing signal output from the video signal processing cir- 
cuit and a vertical deflection current supply circuit sup- 
plying a vertical deflection current to the vertical deflec- 
tion coil of the cathode ray tube in synchronization with 
the horizontal synchronizing signal and the vertical syn- 
chronizing signal output from the video signal process- 
ing circuit. 

[0035] The input circuit may include an analog-to-dig- 
ital converter performing analog-to-digital conversion on 
the video signal and outputting a digital signal, and the 
video signal conversion circuit may include a memory 



storing the digital signal output from the analog-to-digital 
converter, a control circuit controlling writing and read- 
ing of the digital signal in and from the memory thereby 
deleting the prescribed number of horizontal scanning 

5 lines from the vertical blanking interval and extending 
the horizontal blanking interval of each horizontal scan- 
ning line and a digital-to-analog converter perfonning 
digital-to-analog conversion on the digital signal read 
from the memory and outputting an analog signal. 

10 [0036] A television receiver according to a further as- 
pect of the present invention comprises an input circuit 
inputting a video signal, a video signal conversion circuit 
reducing the number of horizontal scanning tines in an 
effective picture area of a vertical scanning interval by 

15 vertical interpolation in the video signal input by the input 
circuit and assigning a time corresponding to the re- 
duced number of horizontal scanning lines to horizontal 
blanking intervals of the remaining horizontal scanning 
lines thereby extending the horizontal blanking interval 

20 of each horizontal scanning line, a video signal process- 
ing circuit extracting video information, a horizontal syn- 
chronizing signal and a vertical synchronizing signal 
from the video signal output by the video signal conver- 
sion circuit, a cathode ray tube having a horizontal de- 

25 flection coil and a vertical deflection coil for scanning an 
electron beam with the horizontal deflection coil and the 
vertical deflection coil and displaying an image in re- 
sponse to the video information output from the video 
signal processing circuit, a horizontal deflection current 

30 supply circuit supplying a horizontal deflection current 
to the horizontal deflection coil of the cathode ray tube 
in synchronization with the horizontal synchronizing sig- 
nal output from the video signal processing circuit and 
a vertical deflection current supply circuit supplying a 

35 vertical deflection current to the vertical deflection coil 
ofthe cathode ray tube in synchronization with the hor- 
izontal synchronizing signal and the vertical synchroniz- 
ing signal output from the video signal processing cir- 
cuit. 

40 [0037] The input circuit may include an analog-to-dig- 
ital converter perfonning analog-to-digital conversion on 
the video signal and outputting a digital signal, and the 
video signal conversion circuit may include a vertical in- 
terpolation circuit performing vertical interpolation on 

^5 the digital signal output from the analog-to-digital con- 
verter thereby reducing the number of horizontal scan- 
ning lines in the effective picture area of the vertical 
scanning interval, a memory storing the digital signal 
output from the vertical interpolation circuit, a control cir- 

50 cult controlling writing and reading of the digital signal 
in and from the memory thereby extending the horizon- 
tal blanking interval of each horizontal scanning line and 
a digital-to-analog converter performing digital-to-ana- 
log conversion on the digital signal read from the mem- 

55 ory and outputting an analog signal. 

[0038] According to the present invention, as herein- 
above described, the prescribed number of horizontal 
scanning lines are deleted from the vertical blanking pe- 
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riod and the time corresponding to the deleted horizontal 
scanning lines is assigned to the horizontal blantcing in- 
tervals of the remaining horizontal scanning lines there- 
by extending the horizontal blanking interval of each 
horizontal scanning line, whereby the pulse width of the 5 
pulse voltage generated on the horizontal deflection coil 
is expanded in the horizontal blanking interval. Thus, the 
power supply voltage can be increased without increas- 
ing the level of the pulse voltage generated on the hor- 
izontal deflection coil. Therefore, the power supply volt- 
age can be increased and the horizontal deflection cur- 
rent can be reduced without increasing the withstand 
voltage of the horizontal deflection current supply 
means supplying the horizontal deflection current to the 
horizontal deflection coil. Consequently, power con- 
sumption of the horizontal deflection circuit can be re- 
duced. 

[0039] Further, the number of horizontal scanning 
lines in the effective picture area of the vertical scanning 
interval is reduced by vertical Interpolation and the time 
corresponding to the reduced number of horizontal 
scanning lines is assigned to horizontal blanking inter- 
vals of the remaining horizontal scanning lines thereby 
extending the horizontal blanking interval of each hori- 
zontal scanning line, whereby the pulse width of the 
pulse voltage generated no the horizontal deflection coil 
is expanded in the horizontal blanking interval. Thus, the 
power supply voltage can be increased without increas- 
ing the level of the pulse voltage generated on the hor- 
izontal deflection coll. Therefore, the power supply volt- 
age can be Increased and the horizontal deflection cur- 
rent can be reduced without increasing the withstand 
voltage of the horizontal deflection current supply 
means supplying the horizontal deflection current to the 
horizontal deflection coil. Consequently, power con- 
sumption of the horizontal deflection circuit can be re- 
duced. 

[0040] The foregoing and other objects, features, as- 
pects and advantages of the present invention will be- 
come more apparent from the following detailed de- 
scription of the present Invention when taken In conjunc- 
tion with the accompanying drawings, in which: 

Fig. 1 is a block diagram showing the structure of a 
television receiver according to a first embodiment 
of the present invention; 

Figs. 2(a) and 2(b) are waveform diagrams for illus- 
trating conversion of video signals in a video signal 
conversion part shown in Fig. 1 ; 
Figs. 3(a) and 3(b) illustrate parts of the video sig- 
nals shown in Figs. 2(a) and 2(b) in an enlarged 
manner; 

Fig. 4 is a block diagram showing the structure of 
the video signal conversion part of a horizontal de- 
flection circuit shown in Fig. 1 ; 
Fig. 5 is a block diagram showing the structure of 
an output part of the horizontal deflection circuit 
shown in Fig. 1 ; 



Figs. 6(a) to 6(c) are waveform diagrams for illus- 
trating operations of the output part shown in Fig. 5; 
Fig. 7 is a block diagram showing the structure of a 
video signal conversion part of a television receiver 
according to a second embodiment of the present 
invention; and 

Figs. 8(a) to 8(c) are waveform diagrams for illus- 
trating conversion of video signals in the video sig- 
nal conversion part shown In Fig. 7. 

(First Embodiment) 

[0041] A first embodiment of the present invention is 
now described with reference to Figs. 1 to 6(c). Fig. 1 is 
a block diagram showing the structure of a television re- 
ceiver according to the first embodiment of the present 
invention. 

[0042] The television receiver shown in Fig. 1 in- 
cludes a video signal processing circuit 1, a chromi- 
nance signal reproduction circuit 1 , a synchronizing sig- 
nal separation circuit 3, a cathode ray tube (CRT) 4, a 
horizontal deflection circuit 5, a high-voltage output cir- 
cuit 6 and a vertical deflection circuit 7. A horizontal de- 
flection yoke LH and a vertical deflection yoke LV are 
mounted on the cathode ray tube 4. 
[0043] The video signal processing circuit 1 separates 
a luminance signal and a color difference signal from a 
video signal TVS2 supplied from the horizontal deflec- 
tion circuit 5 described later and outputs the signals 
while supplying the video signal TVS2 to the synchro- 
nizing signal separation circuit 3. The chrominance sig- 
nal reproduction circuit 2 reproduces a chrominance sig- 
nal from the luminance signal and the color difference 
signal output from the video signal processing circuit 1 
and supplies the reproduced chrominance signal to the 
cathode ray tube 4 as a display signal C. The synchro- 
nizing signal separation circuit 3 extracts a horizontal 
synchronizing signal SH2 and a vertical synchronizing 
signal SV2 from the video signal TVS2 supplied from 
the video signal processing circuit 1 . 
[0044] The horizontal deflection circuit 5 includes a 
video signal conversion part 5A converting an input vid- 
eo signal TVS1 to the video signal TVS2 and an output 
part 5B supplying a sawtooth horizontal deflection cur- 
rent Ih to the horizontal deflection yoke LH in synchro- 
nization with the horizontal synchronizing signal SIH2 
output from the synchronizing signal separation circuit 
3. The structures and operations of the video signal con- 
version part 5A and the output part 5B are described 
later. 

[0045] The high-voltage output circuit 6 includes a 
high-voltage drive circuit, a flyback transformer, a dy- 
namic auto focus control circuit and a dynamic auto fo- 
cus output circuit and outputs a high voltage to the cath- 
ode ray tube 4 for focus control or the like. 
[0046] The vertical deflection circuit 7, including a ver- 
tical output circuit, supplies a sawtooth vertical deflec- 
tion current 1^ to the vertical deflection yoke LV for ver- 
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ticaily deflecting an electron beam In the cathode ray 
tube 4 in synchronization with the horizontal synchro- 
nizing signal SH2 and the vertical synchronizing signal 
SV2 output from the synchronizing signal separation cir- 
cuit 3. 5 
[0047] According to this embodiment, the video signal 
conversion part 5A corresponds to the input means and 
the video signal conversion means or the input circuit 
and the video signal conversion circuit, the output part 
5B corresponds to the horizontal deflection cun-ent sup- 
ply means or the horizontat current supply circuit, and 
the horizontal deflection yoke LH corresponds to the 
horizontal deflection coil. The video signal processing 
circuit 1 , the chrominance signal reproduction circuit 2 
and the synchronizing signal separation circuit 3 fomn 
the video signal processing means or the video signal 
processing circuit, the vertical deflection circuit 7 corre- 
sponds to the vertical deflection current supply means 
or the vertical deflection current supply circuit, and the 
vertical deflection yoke LV corresponds to the vertical 
deflection coll. A synchronizing signal separation circuit 
15 corresponds to the first synchronizing signal gener- 
ation means or the first synchronizing signal generation 
circuit, an expanded horizontal synchronizing pulse 
generation circuit 17 corresponds to the second syn- 
chronizing signal generation means or the second syn- 
chronizing signal generation circuit, a video memory 
write control circuit 1 6 corresponds to the write control 
means or the write control circuit, and a video memory 
read control circuit 18 corresponds to the read control 
means or the read control circuit. 
[0048] Figs. 2(a) and 2(b) are waveform diagrams for 
illustrating conversion of the video signals TVS1 and 
TVS2 in the video signal conversion part 5A shown in 
Fig. 1 . and Figs. 3(a) and 3(b) Illustrate parts of the video 
signals TVS1 and TVS2 shown in Figs. 2(a) and 2(b) in 
an enlarged manner. 

[0049] Figs. 2(a) and 2(b) show waveforms in vertical 
blanking intervals of the video signals TVS1 and TVS2 
and around the same respectively. In this embodiment, 
it is assumed that the video signal TVS1 is an NTSC 
video signal. 

[0050] As to the video signal TVS1 input In the video 
signal conversion part 5A shown in Fig. 1 , it Is assumed 
that a vertical scanning Interval has 525 horizontal scan- 
ning lines and 480 effective scanning lines and the ver- 
tical scanning frequency is 60 Hz, for example, as 
shown in Fig. 2(a). In this case, a vertical blanking inter- 
val has 45 horizontal scanning lines. The term "effective 
scanning lines" stands for horizontal scanning lines 
forming an effective picture area (corresponding to an 
interval other than the vertical blanking interval) within 
the vertical scanning interval. 

[0051 ] The video signal conversion part 5A of the hor- 
izontal deflection circuit 5 converts the video signal 
TVS1 to the video signal TVS2. As to the video signal 
TVS2, a vertical scanning interval has 515 horizontal 
scanning lines and 480 effective scanning lines and the 



vertical scanning frequency is 60 Hz, for example, as 
shown in Fig. 2(b). In this case, the vertical blanking in- 
terval of the video signal TVS2 has 35 horizontal scan- 
ning lines. Thus, the number of horizontal scanning lines 
in the vertical blanking interval of the video signal TVS2 
is smaller by 1 0 than that In the vertical blanking Interval 
of the video signal TVS1 . 

[0052] As shown in Fig. 3(a), the video signal TVS1 
has a horizontat blanking inten/al (no signal interval) of 
about 4.95 \isec., a video signal interval (horizontal 
scanning interval) of about 26.79 \isec, and a horizontal 
scanning line period, formed by the horizontal blanking 
interval and the video signal interval, of about 31 .75 
\isec. In this case, the horizontal scanning frequency of 
the video signal TVS1 is 31 .5 kHz. 
[0053] As shown in Fig. 3(b), on the other hand, the 
video signal T\/S2 has a horizontal blanking interval of 
about 5.56 (jisec, a video signal interval of about 26.79 
^.sec. and a horizontal scanning line period of about 
32.36 |Asec. In other words, the horizontal blanking in- 
terval of the video signal TVS2 is extended by about 
0.61 |xsec. as compared with the horizontal blanking in- 
terval of the video signal TVS1. Thus, the horizontal 
scanning line period of the video signal TVS2 is longer 
by about 0.61 M^sec. than the horizontal scanning line 
period o the video signal TVS1 . In this case, the hori- 
zontal scanning frequency of the video signal TVS2 is 
31.5 X 515/525 = 30.9 kHz. 

[0054] Thus, a prescribed number of, e.g., 10 horizon- 
tal scanning lines are deleted from the vertical blanking 
interval of the video signal TVS1 and the time corre- 
sponding to the deleted horizontal scanning lines Is as- 
signed to horizontal blanking intervals of the remaining 
horizontal scanning lines thereby extending the horizon- 
tal blanking interval of each horizontal scanning line. 
[0055] Fig. 4 is a block diagram showing the structure 
of the video signal conversion part 5A. The video signal 
conversion part 5A includes a sampling clock genera- 
tion circuit 11, an analog-to-digital (A-D) converter 12, a 
video memory 13, a digital-to-analog (D-A) converter 
14, the synchronizing signal separation circuit 15, the 
video memory write control circuit 1 6, the expanded hor- 
izontal synchronizing pulse generation circuit 1 7 and the 
video memory read control circuit 1 8. 
[0056] The sampling clock generation circuit 11 gen- 
erates a sampling clock CK of a prescribed frequency. 
The A-D converter 12 performs sampling in response to 
the sampling clock CK output from the sampling clock 
generation circuit 11, for converting the video signal 
TVSI to a digital signal. The video memory 13 stores 
the digital signal output from the A-D converter 1 2 in re- 
sponse to the sampling clock CK. The D-A converter 1 4 
converts the digital signal read from the video memory 
1 3 to an analog signal in response to the sampling clock 
CK and outputs the analog signal as the video signal 
TVS2. 

[0057] The synchronizing signal separation circuit 1 5 
extracts a horizontal synchronizing signal SHI and a 
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verticat synchronizing signal SV1 from the video signal 
TVS1 . The video memory write control circuit 16 writes 
the digital signal output from the A-D converter 1 2 in the 
video memo ry 1 3 on the basis of the horizontal synchro- 
nizing signal SHI and the vertical synchronizing signal 
SV1 output from the synchronizing signal separation cir- 
cuit 15. 

[0058] The expanded horizontal synchronizing pulse 
generation circuit 17 outputs a horizontal synchronizing 
signal SH3 having a lower frequency than the horizontal 
synchronizing signal SHI while outputting the vertical 
synchronizing signal SV1 on the basis of the vertical 
synchronizing signal SV1 output from the synchronizing 
signal separation circuit 15. The frequency of the hori- 
zontal synchronizing signal SHI is 31 .5 kHz, for exam- 
ple, and the frequency of the horizontal synchronizing 
signal SH3 is 30.9 kHz, for example. 
[0059] The video memory read control circuit 1 8 sup- 
plies an address signal to the video memory 13 to start 
reading the digital signal of a single vertical scanning 
interval from the video memory 13 In response to the 
vertical synchronizing signal SV1 output from the ex- 
panded horizontal synchronizing pulse generation cir- 
cuit 17, read digital signal components con^espondlng 
to 35 horizontal scanning lines, for example, in the ver- 
tical blanking Interval, thereafter skip digital signal com- 
ponents corresponding to a prescribed number of, e.g., 
10 horizontal scanning lines, and read a digital signal 
component corresponding to the 46*^ horizontal scan- 
ning line following the digital signal component corre- 
sponding to the 35*^ horizontal scanning line. Thus, the 
single vertical scanning interval of the digital signal read 
from the video memory 13 has 515 horizontal scanning 
lines. 

[0060] At this time, the video memory read control cir- 
cuit 18 decides read timing per horizontal scanning on 
the basis of the horizontal synchronizing signal SH3 out- 
put from the expanded horizontal synchronizing pulse 
generation circuit 17. In other words, the video memory 
read control circuit 1 8 delays read start timing of the vid- 
eo memory 1 3 in the horizontal blanking interval (silence 
interval) by a prescribed time. This delay time, corre- 
sponding to the difference between the cycles of the hor- 
izontal synchronizing signals SHI an SH3, is about 0.61 
^isec, in the examples shown in Figs. 2{a) and 2(b). 
Thus, the horizontal blanking interval is extended to 
about 5.56 ^sec, and the digital signal corresponding 
to each horizontal scanning line is read in synchroniza- 
tion with the horizontal synchronizing signal SH3. 
[0061 ] In this case, the total of the horizontal scanning 
line periods of the deleted 10 horizontal scanning lines 
and the total of the extended times of the horizontal 
blanking intervals of the remaining 515 horizontal scan- 
ning lines coincide with each other, and hence the ver- 
tical scanning frequencies of the video signals TVS1 
and TVS2 are equally 60 Hz. 

[0062] In this embodiment, the A-D converter 12 cor- 
responds to the Input means and the analog-to-digital 
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conversion means, and the video memory 13, the D-A 
converter 14, the synchronizing signal separation circuit 
15, the video memory write control circuit 16, the ex- 
panded horizontal synchronizing pulse generation cir- 

5 cult 1 7 and the video memory read control circuit 1 8 form 
the video signal conversion means. The video memory 
13 corresponds to the storage means, the video mem- 
ory write control circuit 1 6, the expanded horizontal syn- 
chronizing pulse generation circuit 17 and the video 

10 memory read control circuit 1 8 form the control means, 
and the D-A converter 1 4 corresponds to the digital-to- 
analog conversion means. 

[0063] Fig. 5 is a block diagram showing the structure 
of the output part 5B. Figs. 6(a) to 6(c) are waveform 

15 diagrams for illustrating operations of the output part 5B. 
[0064] The output part 5B includes a horizontal AFC 
(automatic frequency control) circuit 20, a horizontal os- 
cillation circuit 21 , a horizontal drive circuit 22, a hori- 
zontal output transistor 23, a power supply terminal 24, 

20 a choke coil 25, a damper diode 26, a resonance capac- 
itor 27 and a sigmoid correction capacitor 28. 
[0065] The horizontal AFC circuit 20 prevents the hor- 
izontal synchronizing signal SH2 output from the syn- 
chronizing signal separation circuit 3 shown in Fig. 1 

25 from disturbance of horizontal synchronization caused 
by contamination with noise. Thus, the horizontal AFC 
circuit 20 improves stability of the oscillation frequency 
of the horizontal oscillation circuit 21 described later. 
The horizontal oscillation circuit 21 generates a pulse 

30 signal In synchronization with the horizontal synchroniz- 
ing signal SH2 supplied through the horizontal AFC cir- 
cuit 20. The horizontal drive circuit 22 amplifies and 
wavefomn-shapes the pulse signal output from the hor- 
izontal oscillation circuit 21 and supplies this pulse sig- 

35 nal to the base of the horizontal output transistor 23. 
[0066] The horizontal output transistor 23 performs 
switching in response to the pulse signal supplied from 
the horizontal drive circuit 22. The emitter of the hori- 
zontal output transistor 23 is grounded. The collector of 

'^o the horizontal output transistor 23 is connected to the 
power supply terminal 24 through the choke coil 25. The 
power supply terminal 24 is supplied with a power sup- 
ply voltage V^. 

[0067] The damper diode 26 has a cathode connect- 
45 ed to the collector of the horizontal output transistor 23 
and a grounded anode. The resonance capacitor 27 Is 
connected in parallel with the damper diode 26. A series 
circuit of the horizontal deflection yoke LH and the sig- 
moid correction capacitor 28 is connected between the 
50 collector of the horizontal output transistor 23 and a 
ground terminal. 

[0068] In this embodiment, the horizontal output tran- 
sistor 23 corresponds to the horizontal deflection current 
supply means orthe horizontal deflection current supply 
55 circuit. 

[0069] Fig. 6(a) shows the video signal TVS2, Fig. 6 
(b) shows the horizontal deflection current Ih flowing in 
the horizontal deflection yoke LH, and Fig. 6(c) shows 
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a horizontal deflection pulse voltage generated on 
the collector of the horizontal output transistor 23. 
[0070] In synchronization with the horizontal synchro- 
nizing signal SH2 of the video signal TVS2 shown in Fig. 
6(a), the horizontal AFC circuit 20, the horizontal oscil- 
lation circuit 21 and the horizontal drive circuit 22 apply 
the pulse voltage Vg to the base of the horizontal output 
transistor 23, which in turn perfornns switching. The saw- 
tooth horizontal deflection current 1^ shown in Fig. 6(b) 
flows in the horizontal deflection yoke LH due to the 
switching operation of the horizontal output transistor 23 
and actions of the damper diode 26 and the resonance 
capacitor 27. The horizontal deflection current 1^ has the 
following peak value ipi 

lp = w/(t3X V^) (1) 

where w represents horizontal deflection sensitivity 
(unit: HA2) of the horizontal deflection yoke LH, rep- 
resents the horizontal scanning Interval (unit: sec.) of 
the horizontal deflection current Ih, and represents 
the power supply voltage (unit: V) of the horizontal de- 
flection circuit 5. The horizontal deflection sensitivity w 
and the horizontal scanning interval t^ in the above 
equation (1) are constant if the deflection yoke system 
and the scanning system are left intact. Therefore, it is 
understood possible to reduce the peak value ip of the 
horizontal deflection current l|^ by increasing the power 
supply voltage V^c 

[0071 1 The horizontal deflection pulse voltage V^. gen- 
erated on the collector of the horizontal output transistor 
23 by feeding the horizontal deflection current Ih shown 
in Fig. 6(b) to the horizontal deflection yoke LH has the 
following peak value Vp: 

Vp = {(7c/2) X (t3/t,) + 1) X (2) 

where t^ represents the horizontal blanking interval cor- 
responding to the pulse width of the horizontal deflection 
pulse voltage V^. It is understood from the above equa- 
tion (2) that the peak value Vp of the horizontal deflection 
pulse voltage is increased when the power supply 
voltage is increased. The peak value Vp of the hor- 
izontal deflection pulse voltage V^ is applied across the 
collector and the emitter of the horizontal output transis- 
tor 23 shown In Fig. 5. 

[0072] However, no peak value Vp of the horizontal 
deflection pulse voltage V^. exceeding a standard with- 
stand voltage across the collector and the emitter of the 
horizontal output transistor 23 can be applied across the 
collector and the emitter. Therefore^ the power supply 
voltage \/^ must be Increased in order to reduce the 
peak value Vp of the horizontal deflection pulse voltage 
Vc under such restriction that the peak value Vp of the 
horizontal deflection pulse voltage V^ is not in excess of 



the standard withstand voltage across the collector and 
the emitter of the horizontal output transistor 23. 
[0073] In order to Implement this, the ratio tg^^ 
horizontal scanning interval t^ to the horizontal blanking 
5 interval t^ may be reduced as understood from the above 
equation (2). According to this embodiment, the horizon- 
tal blanking Interval t^ of the video signal TVS2 is ex- 
tended by about 0.61 usee, as compared with the hori- 
zontal blanking interval t^ of the video signal TVS1 there- 
to by reducing the aforementioned ratio tg/t^. 

[0074] When the horizontal scanning interval t^ of 
26.79 [^ec.] and the horizontal blanking interval t^ of 
4.95 [jisec.] In the video signal TVS1 are substituted in 
the above equation (2) assuming that the power supply 
15 voltage V^c is 1 00 V, the horizontal deflection pulse volt- 
age Vg has the following peak value Vp: 

Vp = {{n/2) X 26.79/4.95} + 1} x 100 = 950 [V] 

20 

[0075] When the horizontal scanning interval tg of 
26.79 [usee] and the power supply voltage V^^ of 100 
[V] are substituted In the above equation (1) assuming 
that the horizontal deflection sensitivity w Is 30 mHA^, 
25 the horizontal deflection current 1^ has the following 
peak value ip: 

ip = {30/(26.79 X 100)} X 10^ = 11.20 [App] 

30 

[0076] Then, the above equation (2) is transformed to 
obtain the following equation: 

35 V^ = Vp/{(7C/2) X (t3/t,)+1} (3) 

[0077] When the peak value Vp of 950 [V] and the hor- 
izontal scanning interval t^ of 26.79 [jisec ] and the hor- 
izontal blanking interval t^ of 5.56 [p.sec.] in the video 
signal TVS2 are substituted in the above equation (3), 
the power supply voltage V^c is expressed as follows: 

V,,^. = 950/[(7r/2) X 26.79/5.56] + 1] = 11 0.87 [V] 

45 

[0078] Hence, the peak value Ip of the horizontal de- 
flection current Ih is expressed as follows from the 
above equation (1): 

^ Ip = 30/(26.79 X 1 1 0.87) = 1 0.1 0 [App] 

[0079] Thus, the peak value ip of the horizontal deflec- 
tion current Ih can be reduced from 11 .20 App to 10.10 
55 App without increasing the withstand voltage across the 
collector and the emitter of the horizontal output transis- 
tor 23 by increasing the pulse width (horizontal blanking 
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interval) of the horizontal deflection pulse voltage V^. 
Thus, power consumed by the horizontal deflection cir- 
cuit 5 can be reduced. 

[0080] In the television receiver according to this em- 
bodiment, the video memory 13, the D-A converter 14, s 
the synchronizing signal separation circuit 15, the video 
memory write control circuit 1 6, the expanded horizontal 
synchronizing pulse generation circuit 17 and the video 
memory read control circuit 18 extend the horizontal 
blanking interval, whereby the putse width of the hori- io 
zontal deflection pulse voltage generated on the col- 
lector of the horizontal output transistor 23 can be ex- 
panded in the horizontal blanking interval. Thus, the 
power supply voltage V^c of the horizontal deflection cir- 
cuit 5 can be increased and the peak value ip of the hor- is 
izontal deflection current 1^ can be reduced without in- 
creasing the peak value Vp of the horizontal deflection 
pulse voltage V^. Therefore, power consumption of the 
horizontal deflection circuit 5 can be reduced without in- 
creasing the withstand voltage across the collector and 
the emitter of the horizontal output transistor 23 supply- 
ing the horizontal deflection current 1^^ to the horizontal 
deflection yoke LH. 

(Second Embodiment) 25 

[0081] A television receiver according to a second 
embodiment of the present Invention is now described. 
Fig. 7 is a block diagram showing the structure of a video 
signal conversion part 5C in the television receiver ac- 30 
cording to the second embodiment of the present inven- 
tion. Figs. 8(a) to 8(c) are waveform diagrams for illus- 
trating conversion of video signals in the video signal 
conversion part 5C shown in Fig. 7. 

[0082] The television receiver according to the sec- 3s 
ond embodiment is provided with the video signal con- 
version part 5C shown in Fig. 7 in place of the video 
signal conversion part 5A of the horizontal deflection cir- 
cuit 5 shown in Fig. 1 . The video signal conversion part 
5C converts a video signal TVS1 to a video signal TVS4 "to 
and supplies the video signal TVS4 to the video signal 
processing circuit 1 shown in Fig. 1. 
[0083] The video signal conversion part 5C shown in 
Fig. 7 is different from the video signal conversion part 
5A shown in Fig. 4 in a point that a vertical interpolation 45 
circuit 30 is provided between an A-D converter 1 2 and 
a video memory 13 and a point that a video memory 
read control circuit 32 is provided In place of the video 
memory read control circuit 1 8. The structures of the re- 
maining parts of the video signal conversion part 5C so 
shown in Fig. 7 are similar to those of the video signal 
conversion part 5A shown in Fig. 4. 
[0084] The vertical interpolation circuit 30 performs 
vertical interpolation on a digital signal output from the 
A-D converter 12 in response to a sampling clock CK, ss 
thereby outputting a video signal TVS3 having a re- 
duced number of effective scanning lines to the video 
memory 13. 
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[0085] Figs. 8(a) to 8(c) show wavefomris of vertical 
blanking intervals of the video signals TVS1 , TVS3 and 
TVS4 and around the same. Fig. 8(b) shows the video 
signal TVS3, which is a digital signal in practice, in the 
form of an analog signal. 

[0086] In the video signal TVS1 input in the A-D con- 
verter 12 shown in Fig. 7, a vertical scanning interval 
has 525 horizontal scanning lines and 480 effective 
scanning lines and the vertical scanning frequency is 60 
Hz, for example, as shown in Fig. 8(a). In this case, a 
vertical blanking period has 45 horizontal scanning lines 
in the video signal TVS1 . 

[0087] The video signal TVS3 output from the vertical 
interpolation circuit 30 having 480 effective scanning 
lines is compressed to a video signal having 470 effec- 
tive scanning lines, for example, as shown in Fig. 8(b). 
A signal having no video information is supplied to 10 
effective scanning lines. In this case, the video signal 
TVS3 apparently has 525 horizontal scanning lines. 
[0088] In the video signal TVS4 output from a D-A 
converter 14, a vertical scanning Interval has 515 hori- 
zontal scanning lines and 470 effective scanning lines 
and the vertical scanning frequency Is 60 Hz, for exam- 
ple, as shown in Fig. 8(c). In this case, a vertical blanking 
interval has 45 horizontal scanning lines in the video sig- 
nal TVS4. Thus, the number of effective scanning lines 
in the video signal TVS4 is smaller by 1 0 than that in the 
video signal TVS1 . 

[0089] As shown in Fig. 3(a), the video signal TVS1 
has a horizontal blanking interval (no signal interval) of 
about 4.95 ^tsec, a video signal interval (horizontal 
scanning interval) of about 26.79 jisec. and a horizontal 
scanning line period, formed by the horizontal blanking 
interval and the video signal interval, of about 31 .75 
^sec. In this case, horizontal scanning frequency of the 
video signal TVS1 is 31 .5 kHz. 

[0090] The video signal TVS4 has a horizontal blan k- 
ing Inten/al of about 5.56 )isec., a video signal interval 
of about 26.79 ^tsec. and a horizontal scanning line pe- 
riod of about 32.36 |xsec., similariy to the video signal 
TVS2 shown in Fig. 3(b). In other words, the horizontal 
blanking interval of the video signal TVS4 is extended 
by about 0.61 usee, as compared with the horizontal 
blanking interval of the video signal TVS1 . Thus, the hor- 
izontal scanning line period of the video signal TVS4 is 
longer by about 0.61 ^sec. than the horizontal scanning 
line period of the video signal TVS1 . In this case, the 
horizontal scanning frequency of the video signal TVS4 
is 31 .5 X 51 5/525 = 30.9 kHz. 

[0091] Thus, the number of effective horizontal scan- 
ning lines of an effective picture area is reduced by ver- 
tical interpolation and a time corresponding to the re- 
duced number of effective scanning lines is assigned to 
horizontal blanking interval of the remaining horizontal 
scanning lines, thereby extending the horizontal blank- 
ing interval of each horizontal scanning line. 
[0092] The video memory read control circuit 32 de- 
cides read timing per horizontal scanning on the basis 
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of a horizontal synchronizing signal SH3 output from an 
expanded horizontal synchronizing pulse generation 
circuit 17. In other words, the video memory read control 
circuit 32 delays read start timing of the video memory 
13 in the horizontal blanlcing interval (no signal interval) 
by a prescribed time. The delay time, corresponding to 
the difference between the cycle of a horizontal synchro- 
nizing SHI and that of the horizontal synchronizing sig- 
nal SH3, is about 0.61 |isec. in the examples shown in 
Figs. 2(a) and 2(b). Thus, the horizontal blanking inter- 
val is extended to about 5.56 \isec. and a digital signal 
corresponding to each horizontal scanning line is read 
in synchronization with the horizontal synchronizing sig- 
nal SH3. 

[0093] In this case, the total of the horizontal scanning 
line periods of the deleted 10 horizontal scanning lines 
and the total of the extended times of the horizontal 
blanking intervals of the remaining 515 horizontal scan- 
ning lines coincide with each other, and hence the ver- 
tical scanning frequencies of the video signals TVS1 
and TVS4 are equally 60 Hz. 

[0094] In this embodiment, the vertical interpolation 
circuit 30, the video memory 13, the D-A converter 14, 
a synchronizing signal separation circuit 15, a video 
memory write control circuit 1 6, the expanded horizontal 
synchronizing pulse generation circuit 17 and the video 
memory read control circuit 32 fonn the video signal 
conversion means, the vertical interpolation circuit 30 
corresponds to the vertical interpolation means, and the 
video memory write control circuit 1 6, the expanded hor- 
izontal synchronizing pulse generation circuit 1 7 an the 
video memory read control circuit 32 form the control 
means. 

[0095] In the television receiver according to this em- 
bodiment, the vertical interpolation circuit 30, the video 
memory 13, the D-A converter 14, the synchronizing sig- 
nal separation circuit 1 5, the video memory write control 
circuit 16, the expanded horizontal synchronizing pulse 
generation circuit 1 7 and the video memory read control 
circuit 32 extend the horizontal blanking interval, where- 
by the pulse width of a horizontal deflection pulse volt- 
age generated on the collector of a horizontal output 
transistor 23 can be expanded in the horizontal blanking 
interval . Thus, a power supply voltage oi a horizontal 
deflection circuit 5 can be increased and a peak value 
ip of a horizontal deflection current 1^ can be reduced 
without increasing the peak value Vp of the horizontal 
deflection pulse voltage V^. Therefore, power consump- 
tion of the horizontal deflection circuit 5 can be reduced 
without increasing the withstand voltage across the col- 
lector and the emitter of the horizontal output transistor 
23 supplying the horizontal deflection current 1^ to a hor- 
izontal deflection yoke LH. 

[0096] While each of the first and second embodi- 
ments has been described with reference to a video sig- 
nal fonned by a composite signal including a luminance 
signal and a color difference signal, a component signal 
may alternatively be converted by a plurality of video sig- 



nal conversion parts, for example. 
[0097] While the video memory 1 3 stores a horizontal 
synchronizing signal and a vertical synchronizing signal 
along with a video information in each of the first and 

5 second embodiments, the video memory 13 may alter- 
natively store only video information so that the horizon- 
tal synchronizing signal and the vertical synchronizing 
signal are generated in a free run and the video infor- 
mation stored in the video memory 13 is composited 

10 with the horizontal and vertical synchronizing signals lat- 
er. 

[0098] Although the present invention has been de- 
scribed and illustrated in detail, it is clearly understood 
that the same is by way of illustration and example only 
15 and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the 
temns of the appended claims, as interpreted by the de- 
scription and drawings. 

20 

Claims 

1 . A horizontal deflection circuit comprising: 

25 input means for inputting a video signal; 

video signal conversion means for deleting a 
prescribed number of horizontal scanning lines 
from a vertical blanking interval in said video 
signal input by said input means and assigning 

30 a time corresponding to the deleted horizontal 

scanning lines to horizontal blanking intervals 
of the remaining horizontal scanning lines 
thereby extending the horizontal blanking inter- 
val of each horizontal scanning line; and 

35 horizontal deflection current supply means for 

supplying a horizontal deflection current to a 
horizontal deflection coil for retracing an elec- 
tron beam in each horizontal blanking interval 
extended by said video signal conversion 

40 means. 

2. The horizontal deflection circuit according to claim 
1 , wherein 

45 said input means includes analog-to-digital 

conversion means for performing analog-to- 
digital conversion on said video signal and out- 
putting a digital signal, and 
said video signal conversion means includes: 

50 

storage means for storing said digital sig- 
nal output from said analog-to-digital con- 
version means, 

control means for controlling writing and 
55 reading of said digital signal in and from 

said storage means thereby deleting said 
prescribed number of horizontal scanning 
lines from said vertical blanking interval 
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and extending the horizontal blanking In- 
terval of each horizontal scanning line, and 
digrtal-to-anafog conversion means for 
performing digital-to-analog conversion on 
said digital signal read from said storage s 
means and outputting an analog signal. 

The horizontal deflection circuit according to claim 
2, wherein 

said control means includes: io 

first synchronizing signal generation means for 
generating a vertical synchronizing signal and 
a first horizontal synchronizing signal, 
second synchronizing signal generation means '5 
for generating a second horizontal synchroniz- 
ing signal having a lower frequency than said 
first horizontal synchronizing signal in re- 
sponse to said first horizontal synchronizing 
signal generated by said first synchronizing sig- 20 
nal generation means, 

write control means for writing said digital sig- 
nal output from said anatog-to-drgital conver- 
sion means in said storage means in response 
to said first horizontal synchronizing signal and 25 
said vertical synchronizing signal, and 
read control means for reading said digital sig- 
nal from said storage means while skipping dig- 
ital signal components of said prescribed 
number of horizontal scanning lines in said ver- 30 
tical blanking inten/al in response to said sec- 
ond horizontal synchronizing signal and said 
vertical synchronizing signal. 

A horizontal deflection circuit comprising: 35 

input means for inputting a video signal; 
video signal conversion means for reducing the 
number of horizontal scanning lines In an effec- 
tive picture area of a vertical scanning interval "^o 
by vertical interpolation in said video signal in- 
put by said Input means and assigning a time 
corresponding to the reduced number of hori- 
zontal scanning lines to horizontal blanking in- 
tervals of the remaining horizontal scanning 45 
lines thereby extending the horizontal blanking 
interval of each horizontal scanning line; and 
horizontal deflection current supply means for 
supplying a horizontal deflection current to a 
horizontal deflection coil for retracing an elec- so 
tron beam in each horizontal blanking inten/al 
extended by said video signal conversion 
means. 

The horizontal deflection circuit according to claim 55 
4, wherein 

said input means Includes analog-to-digital 



conversion means for perfomning analog-to- 
digital conversion on said video signal and out- 
putting a digital signal, and 
said video signal conversion means includes: 

vertical interpolation means for perfomning 
vertical interpolation on said digital signal 
output from said analog-to-digital conver- 
sion means thereby reducing the number 
of horizontal scanning lines in said effec- 
tive picture area of said vertical scanning 
interval, 

storage means for storing said digital sig- 
nal output from said vertical interpolation 

means, 

control means for controlling writing and 
reading of said digital signal in and from 
said storage means thereby extending the 
horizontal blanking period of each horizon- 
tal scanning line, and 
digital-to-analog conversion means for 
performing digital-to-analog conversion on 
said digital signal read from said storage 
means and outputting an analog signal. 

6. The horizontal deflection circuit according to claim 
5, wherein 

said control means includes: 

first synchronizing signal generation means for 
generating a vertical synchronizing signal and 
a first horizontal synchronizing signal, 
second synchronizing signal generation means 
for generating a second horizontal synchroniz- 
ing signal having a lower frequency than said 
first horizontal synchronizing signal in re- 
sponse to said first horizontal synchronizing 
signal generated by said first synchronizing sig- 
nal generation means, 

write control means for writing said digital sig- 
nal output from said analog-to-digital conver- 
sion means in said storage means in response 
to said first horizontal synchronizing signal and 
said vertical synchronizing signal, and 
read control means for reading said digital sig- 
nal from said storage means in response to said 
second horizontal synchronizing signal and 
said vertical synchronizing signal. 

7. A horizontal deflection circuit comprising: 

an input circuit inputting a video signal; 
a video signal conversion circuit deleting a pre- 
scribed number of horizontal scanning lines 
from a vertical blanking interval in said video 
signal input by said input circuit and assigning 
a time corresponding to the deleted horizontal 
scanning lines to horizontal blanking intervals 
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of the remaining horizontal scanning lines 
thereby extending the horizontal blanking inter- 
val of each horizontal scanning line; and 
a horizontal deflection current supply circuit 
supplying a horizontal deflection current to a 
horizontal deflection coil for retracing an elec- 
tron beam in each horizontal blanking inten/al 
extended by said video signal conversion cir- 
cuit. 

The horizontal deflection circuit according to claim 

7, wherein 

said input circuit includes an analog-to-digital 
converter performing analog-to-digital conver- 
sion on said video signal and outputting a digital 
signal, and 

said video signal conversion circuit includes: 

a memory storing said digital signal output 
from said analog-to-digltal converter, 
a control circuit controlling writing and 
reading of said digital signal in and from 
sard memory thereby deleting said pre- 
scribed number of horizontal scanning 
lines from said vertical blanking interval 
and extending the horizontal blanking in- 
terval of each horizontal scanning line, and 
a digital-to-analog converter performing 
digital-to-analog conversion on said digital 
signal read from said memory and output- 
ting an analog signal. 

The horizontal deflection circuit according to claim 

8, wherein 

said control circuit includes: 

a first synchronizing signal generation circuit 
generating a vertical synchronizing signal and 
a first horizontal synchronizing signal, 
a second synchronizing signal generation cir- 
cuit generating a second horizontal synchroniz- 
ing signal having a lower frequency than said 
first horizontal synchronizing signal in re- 
sponse to said first horizontal synchronizing 
signal generated by sard first synchronizing sig- 
nal generation circuit, 

a write control circuit writing said digital signal 
output from said analog-to-digital converter In 
said memory in response to said first horizontal 
synchronizing signal and said vertical synchro- 
nizing signal, and 

a read control circuit reading said digital signal 
from said memory while skipping digital signal 
components of said prescribed number of hor- 
izontal scanning lines in said vertical blanking 
interval in response to said second horizontal 
synchronizing signal and said vertical synchro- 
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nizrng signal. 

10. A horizontal deflection circuit comprising: 

an input circuit inputting a video signal; 
a video signal conversion circuit reducing the 
number of horizontal scanning lines in an effec- 
tive picture area of a vertical scanning interval 
by vertical interpolation in said video signal in- 
put by said input circuit and assigning a time 
corresponding to the reduced number of hori- 
zontal scanning lines to horizontal blanking in- 
tervals of the remaining horizontal scanning 
lines thereby extending the horizontal blanking 
interval of each horizontal scanning line; and 
a horizontal deflection current supply circuit 
supplying a horizontal deflection current to a 
horizontal deflection coil for retracing an elec- 
tron beam in each horizontal blanking interval 
extended by said video signal conversion cir- 
cuit. 

11. The horizontal deflection circuit according to claim 
10, wherein 

said input circuit includes an analog-to-dlgltal 
converter perfomning analog-to-digital conver- 
sion on said video signal and outputting a digital 
signal, and 

said video signal conversion circuit includes: 

a vertical interpolation circuit perfomriing 
vertical interpolation on said digital signal 
output from said analog-to-digital convert- 
er thereby reducing the number of horizon- 
tal scanning lines in said effective picture 
area of said vertical scanning interval, 
a memory storing said digital signal output 
from said vertical interpolation circuit, 
a control circuit controlling writing and 
reading of said digital signal in and from 
said memory thereby extending the hori- 
zontal blanking interval of each horizontal 
scanning line, and 

a digital-to-analog converter perfonming 
digital-to-analog conversion on said digital 
signal read from said memory and output- 
ting an analog signal. 



50 12. The horizontal deflection circuit according to claim 
11, wherein 

said control circuit includes: 

a first synchronizing signal generation circuit 
55 generating a vertical synchronizing signal and 

a first horizontal synchronizing signal, 
a second synchronizing signal generation cir- 
cuit generating a second horizontal synchroniz- 
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ing signal having a lower frequency than said 
first horizontal synchronizing signal in re- 
sponse to said first horizontal synchronizing 
signal generated by said first synchronizing sig- 
nal generation circuit, 

a write control circuit writing said digital signal 
output from said analog-to-digital converter in 
said memory in response to said first horizontal 
synchronizing signal and said vertical synchro- 
nizing signal, and 

a read control circuit reading said digital signal 
from said memory in response to said second 
horizontal synchronizing signal and said verti- 
cal synchronizing signal. 

13. A television receiver comprising: 

input means for inputting a video signal; 
video signal conversion means for deleting a 
prescribed number of horizontal scanning lines 
from a vertical blanking interval in said video 
signal input by said input means and assigning 
a time corresponding to the deleted horizontal 
scanning lines to horizontal blanking intervals 
of the remaining horizontal scanning lines 
thereby extending the horizontal blanking inter- 
val of each horizontal scanning line; 
video signal processing means for extracting 
video Information, a horizontal synchronizing 
signal and a vertical synchronizing signal from 
said video signal output by said video signal 
conversion means; 

a cathode ray tube having a horizontal deflec- 
tion coil and a vertical deflection coil for scan- 
ning an electron beam with said horizontal de- 
flection coil and said vertical deflection coil and 
displaying an image in response to said video 
information output from said video signal 
processing means; 

horizontal deflection current supply means for 
supplying a horizontal deflection current to said 
horizontal deflection coil of said cathode ray 
tube in synchronization with said horizontal 
synchronizing signal output from said video sig- 
nal processing means; and 
vertical deflection current supply means for 
supplying a vertical deflection current to said 
vertical deflection coil of said cathode ray tube 
in synchronization with said horizontal synchro- 
nizing signal and said vertical synchronizing 
signal output from said video signal processing 
means. 

14. The television receiver according to claim 13, 
wherein 

said input means includes analog-to-digital 
conversion means for performing analog-to- 
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digital conversion on said video signal and out- 
putting a digital signal, and 
said video signal conversion means includes: 

storage means for storing said digital sig- 
nal output from said analog-to-digital con- 
version means, 

control means for controlling writing and 
reading of said digital signal in and from 
said storage means thereby deleting said 
prescribed number of horizontal scanning 
lines from said vertical blanking interval 
and extending the horizontal blanking in- 
terval of each horizontal scanning line, and 
digital-to-analog conversion means for 
performing digrtal-to-analog conversion on 
said digital signal read from said storage 
means and outputting an analog signal. 



20 15. A television receiver comprising: 



input means for inputting a video signal; 
video signal conversion means for reducing the 
number of horizontal scanning lines in an effec- 
tive picture area of a vertical scanning interval 
by vertical interpolation in said video signal in- 
put by said input means and assigning a time 
corresponding to the reduced number of hori- 
zontal scanning lines to horizontal blanking in- 
tervals of the remaining horizontal scanning 
lines thereby extending the horizontal blanking 
interval of each horizontal scanning line; 
video signal processing means for extracting 
video information, a horizontal synchronizing 
signal and a vertical synchronizing signal from 
said video signal output by said video signal 
conversion means; 

a cathode ray tube having a horizontal deflec- 
tion coil and a vertical deflection coil for scan- 
ning an electron beam with said horizontal de- 
flection coil and said vertical deflection coil and 
displaying an image in response to said video 
information output from said video signal 
processing means; 

horizontal deflection current supply means for 
supplying a horizontal deflection current to said 
horizontal deflection coil of said cathode ray 
tube in synchronization with said horizontal 
synchronizing signal output from said video sig- 
nal processing means; and 
vertical deflection current supply means for 
supplying a vertical deflection current to said 
vertical deflection coil of said cathode ray tube 
in synchronization with said horizontal synchro- 
nizing signal and said vertical synchronizing 
signal output from said video signal processing 
means. 
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16. The television receiver according to claim 15, 
wherein 

said input means includes analog-to-digital 
conversion means for performing analog-to- 
digital conversion on said video signal and out- 
putting a digital signal, and 
said video signal conversion means includes: 
vertical interpolation means for performing ver- 
tical interpolation on said digital signal output 
from said analog-to-digital conversion means 
thereby reducing the number of horizontal 
scanning lines in said effective picture area of 
said vertical scanning interval, 
storage means for storing said digital signal 
output from said vertical interpolation means, 
control means for controlling writing and read- 
ing of said digital signal In and from said storage 
means thereby extending the horizontal blank- 
ing interval of each horizontal scanning line, 
and 

digital-to-analog conversion means for per- 
fomiing digital-to-analog conversion on said 
digital signal read from said storage means and 
outputting an analog signal. 

17, A television receiver comprising: 

an input circuit inputting a video signal; 
a video signal conversion circuit deleting a pre- 
scribed number of horizontal scanning lines 
from a vertical blanking interval in said video 
signal input by said input circuit and assigning 
a time corresponding to the deleted horizontal 
scanning tines to horizontal blanking intervals 
of the remaining horizontal scanning lines 
thereby extending the horizontal blanking inter- 
val of each horizontal scanning line; 
a video signal processing circuit extracting vid- 
eo information, a horizontal synchronizing sig- 
nal and a vertical synchronizing signal from 
said video signal output by said video signal 
conversion circuit; 

a cathode ray tube having a horizontal deflec- 
tion coil and a vertical deflection coil for scan- 
ning an electron beam with said horizontal de- 
flection coil and said vertical deflection coil and 
displaying an image in response to said video 
information output from said video signal 
processing circuit; 

a horizontal deflection current supply circuit 
supplying a horizontal deflection current to said 
horizontal deflection coil of said cathode ray 
tube in synchronization with said horizontal 
synchronizing signal output from said video sig- 
nal processing circuit; and 
a vertical deflection current supply circuit sup- 
plying a vertical deflection current to said verti- 



cal deflection coil of said cathode ray tube in 
synchronization with said horizontal synchro- 
nizing signal and said vertical synchronizing 
signal output from said video signal processing 

5 circuit. 

18. The television receiver according to claim 17, 
wherein 

10 said input circuit includes an analog-to-digital 

converter performing analog-to-digltal conver- 
sion on said video signal and outputting a digital 
signal, and 

said video signal conversion circuit Includes: 

15 

a memory storing said digital signal output 
from said analog-to-dlgltal converter, 
a control circuit controlling writing and 
reading of said digital signal in and from 

20 said memory thereby deleting said pre- 

scribed number of horizontal scanning 
tines from said vertical blanking interval 
and extending the horizontal blanking in- 
terval of each horizontal scanning line, and 

25 a digital-to-analog converter perfonning 

digital-to-analog conversion on said digital 
signal read from said memory and output- 
ting an analog signal. 

30 19. A television receiver comprising: 

an input circuit inputting a video signal; 

a video signal conversion circuit reducing the 

number of horizontal scanning lines in an effec- 

35 tive picture area of a vertical scanning interval 

by vertical interpolation in said video signal in- 
put by said Input circuit and assigning a time 
corresponding to the reduced number of hori- 
zontal scanning lines to horizontal blanking in- 

40 tervals of the remaining horizontal scanning 

lines thereby extending the horizontal blanking 
inten/al of each horizontal scanning line; 
a video signal processing circuit extracting vid- 
eo information, a horizontal synchronizing sig- 

45 nal and a vertical synchronizing signal from 

said video signal output by said video signal 
conversion circuit; 

a cathode ray tube having a horizontal deflec- 
tion coll and a vertical deflection coil for scan- 

50 nlng an electron beam with said horizontal de- 

flection coil and said vertical deflection coil and 
displaying an Image in response to said video 
information output from said video signal 
processing circuit; 

55 a horizontal deflection current supply circuit 

supplying a horizontal deflection current to said 
horizontal deflection coil of said cathode ray 
tube in synchronization with said horizontal 



16 



31 



EP1 158 781 A2 



synchronizing signal output from said video sig- 
nal processing circuit; and 
a vertical deflection current supply circuit sup- 
plying a vertical deflection current to said verti- 
cal deflection coil of said cathode ray tube in s 
synchronization with said horizontal synchro- 
nizing signal and said vertical synchronizing 
signal output from said video signal processing 
circuit. 

10 

20. The television receiver according to claim 19, 
wherein 

said input circuit includes an analog-to-dlgital 
converter performing analog-to-digital conver- '5 
sion on said video signal and outputting a digital 
signal, and 

said video signal conversion circuit includes: 

a vertical interpolation circuit performing 20 
vertical interpolation on said digital signal 
output from said anatog-to-digital convert- 
er thereby reducing the number of horizon- 
tal scanning lines in said effective picture 
area of said vertical scanning Interval, 25 
a memory storing said digital signal output 
from said vertical interpolation circuit, 
a control circuit controlling writing and 
reading of said digital signal in and from 
said memory thereby extending the hori- 30 
zontal blanking interval of each horizontat 
scanning line, and 

a digital-to-analog converter performing 
digital-to-analog conversion on said digital 
signal read from said memory and output- 35 
ting an analog signal. 
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